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51 CO tpttffitta* MSttM □ S~*f IpJ-T £ XA CO® iC^Bf 
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SiiCiO. ±fS>>XACOiPX^K«$:X-y^>m 20 
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t»*JS 2 ] aS*JS 1 l£ie*&cD¥#^x/\CDSijfi37 

fttC&UX, 
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0 1 2 \Zm-?£. O \Z. X7-f-»^Igl0 0 
tTlftlil 0 1 iX-;/^>;7*Xgl o 2 tfimmz 
tlT^-So ftffWfctt. if, X7-f-»^Igl0 0 

0. ¥##JlCDl7X/\£#3. L*>U ;i©XgTtt. 
Xft©?D^c©^«-JibUfe[H]a^^X/\©^BiC^;^-5) 
tftiC. *qiSgJMW*XASHj&»& 2 5 Mm- 5 0 u 

itmnzn*. ^sftxgi o m. x^-r->>^x 
gi o 0T±iifc£xA3s®©D3ia&iifc*Lx*ES s P 
a<t-r-sfei6©xg-rfeo, mmwmmommmmmm 

««T**3fl*. JPX3E««<O»**«^+»T*0. fx A 
^®^?» 1 0 1 5 £tmgffi©a&£CDiJPX^S$JSri* 

S#-T-S„ I7f>7'lgl0 21i COJS#bfc*PX 
SK«S»*"raBWT?fftotl«XgT**. - 
©lOX^fy^Iil 0 2T'lt Rl^f >^7^ 
7J'JX-y5 1 >^i:^0 , i7X^ hX7^>yig^S«S 
tlXV^c. «Xyf>yiiH -)IA*« (HNO 

3) <t7y<t** (hf) tcfi^iftcatut-e. 

l7X/\©->Un> (Si ) SrilSTlEftLT, mt 
3> (Si02) Sr^fi£b, c:n*7yYbzKsgX@«^* 
-r-5XgXfe^)o CICDXgtC&OiTte. X<y?>ifSJS 
**t£*«tiST?ffton-5. LfeTi^X. l7X/N^®©X-y 

S'^sgffxiHite^-a-fco. ®js©a*x»j >ifi3.awft*> 
— ^, x;i^^ux-y5 1 >i7-xg«. koh^ne 
o h & © x 7J u j§?^x r> x/\«® * x =f- > ^x 
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sigtfti. iffligtn -*a«, ^a». tt 
±ifaPB&t*©*»a»o«isw**ff'5ct-e. fx 
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[0 0 0 5] —yj. 7Jl/*'jx>y5 i >yxST«, Si 
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<ftoT£T*59. Xy*>^»©je»fiigfl:*»-t©lfc8r 
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E. x^-f->>^xST#fc r >xy\«)®^^ja{t-r-&fc 

5 FartXgT^c^xy\©®{-4 3 ttS14@-&^B*)lCP>: 
#fntft#£JM^XA©3rax^»/l£Rfc£-f -5 h*7-f 
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JU5:hS&«W2 0fC*Uf StlTl^. ClOJ^&ig&lf 40 
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T?t>A'4 O^^X^iC-r-SCt^T^^). 7^ 

r >A'4 OWJiSpifffeSPtcti. 7L4 3^^:Sns ~© 
?L4 3<£5rLTT;P5^-^* i i?2 0<D/X)im2 0 art* 
ft>A*4 0rtl:jfA^nTU5. *7t. HA3L7)V 

stMt2 o <h©mic«o-u >^4 4&mm-$n, 
JL4 3 t7;P5tfttf 2 o <h©Fa/5^^{r#^$nr 

[0 0 15] X-YIMi50tt. dCD<±:5^5 1 ^> 
A4 0rtl:K$nx*50, fr7i'4lS:T73A 1 6Si 
^C0X-YffifttS1«5 0«. -^©Xlgf!]^- 
^51 ICioTft -yi/ 4 1 £02 tc*£i!j£ti\ 
^•©Y^il]^-^ 5 2tr e fcoX^ J f 7? 4 1 txilt 
5 1 ft(C0 2©ijfficg^tCf£»)£-&-5>. ~frt£ 

CCX-YffifttSS5 0l;J:oT. 7X11^2 0 
a £ ^x/YWl;:*] LTtB^f B«Ji; X - Y?j [6]t~*£t>j£ 
£<i#T#-5>„ d»X-YSi!]ai55 OWX^Kj^-^5 
1 RtfYmWl^-i? 5 2 cD^»j^r#«. $ijffllzi>e3.- 

[0 0 16] r7X/\i)Pf^g|5 7 Ote. r7X/SW^#:*BSi^ 

— ^astxjip^-r-57tae)»t-^— xfeo. tii7i 

tt&lft7 l (c«ffi$rSU!ip-r-5fee*o«ili7 2 « 
!H7 2*^«^«S7 1 l;EP»p-r^«JI**Jffll-r-5«JE# 
i^gg 7 3 i^fbTM. *f^i^7 1tt. 0 3 1^-r.k 

f>tc. — ^.(DmrnmLx-m^mzm omf znxis 

J;0 fc^7t#*«cS^$nTV^o 

7 1B. 0 2f-^-r<t^ir. ^^^i7 4 l»(*3g|iXtiT 

gpicitz^^n. 4 l_hic«M$nfc^x/NWO 

wvm^mzte^Ti&mzmzffin&tf-ofzVimT'. 

©WS* ! ft7i'4 1^6^l#tB$tl. ff/AMOn 

gpcomffi#^7 3 izw.m.wizmm-zn. 
t§7 3^Si©7 2izn%L&)iz&mznT^z>, 

[0 0 17] ^75^^mx->^>^S©lCcfc-& K'7-fX 
•y^>^Ig2 0HfT*ffi«. ^Oi^lcLTfT^o ^ 
-T. SllCfcliT. '?IAWJft7i' 4 1 
/cttteT". XS^>7"4 2 ^ISilTf t >A4 0 1^5: 
fllOOPa CDffi^JEtt^K-r*. 

[0018] LT, JPl^XS 1 £Hff "T-S. "T^^ 
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^X/\jD^Si57 0 ©«iH7 2&*>ftm.\Z.-?Z>£#i 

ipu n.mm7 1 commie o° ck±3 5o- cjstf 

©3613l*)SSa:X_L#£-t*\ ftyf 4 1±OOXAW 
[0 0 19] £©t£SlX. h , 7-fI'y5 : ^Ii2SS 

*#:M(C«. ^^gf 3 0OAJ^3 3a$lt, 
#>^<3 2 af*3©S F6#* 3 2 brt©H2#X 

omzm&;-rz>. d©£#. a\>ux3 3 a© 

BfjS£l)3&l<X, S F6^XtH2^fXtOffi^j$:3T^{it 
{Ci«H#-rst*{C. Sftfi©Jt»gg3 4 alc^Oii^^X© 
Sl*8 0 0 SCCMCim. flT> ±fEig-&^ 

L, /t'7-lkWTMSt2. 45GHz©7-fi7Di 

M$m^-r^<, -r-gxt, s F6^fx^T-r^n&Mtr«t 20 
[0020] fit. fiHtanaiiie4*«iiff*n*. 

n.m2 0|*3£/XJl/g|5 2 0 a©HgP2 0 b#J(C$ftit$ 

©^WI&^TJUS^Wf 2 OCOrtg-^fficD&T-lCS 
*fc«SSU JX)VU2 0 a©HgP2 0 btf»&i*tt£n 
*ttr Jiott*. »^T-tBMLtc< 30 

F 5 v 5 * ;i/CD cptt?S14@G X/\ WOTg 

[0 0 2 1] £©t*ggX. JDX^Kjll5&£i&f§5£§£|fT 
f-So JnX£K/f|$fcSi®g5«:. y XJUgfl2 0 a^X 

X/\W© JPI^KH $ X -y J- > ^*-T -5 i&gX;g>-5 . 
UttMlCte, ^JP3>tf3.-^4 9ICckOX-Y^»l^ 

*TJ;aic. /XJI/BP2 0 a^Ox/YWCifcfLXfflttM 

2 0 a©^x/\Wtc2rf -S+Btt^Ste. *B*f/lig|S©*£ 

J: ? Ic, y X^SP 2 0a fPSBW b ©X± 

5SaST81L- ffl*f/!S|5WaC5Ji^(C< -S>tfflM^ 
gRWa©JP£lCjSi;xi£a£Ttf-5<, C©ig^. t§*fj? 
gpWalC^-r-5x^^>^B§F^*tS<^:0. «*f^gPW 
aa^FJfllcBiJbtl-SCI C©<fc ? tc LX. Ox. 50 
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/NW©^®#>£. 1 0 nm~ 1 5 Mmgao^$CDj!jPX^ 

[0 0 2 2] dWJc^tC. £©ffcJ6»!B©¥##£X/\ 

*©&X >y > ^X@©<fc 5 SCX y ^ > if *j£©zlgR 
^i£#flI££V>5*E^#?££b&^©X, ¥Sftxa 1 

<. J0lSKBB*|»*f S^tJ^T**. Sfc, &X 

OXAO^BfTS^-St^P^tfe^^iOr, E 
S3 0 Ommtl/^^ao^XAWlCiitbTWfitt^ 

f40T> ■7X/NW<D->U33>©i^S,^-fi:lCj6)fee>T. 
U zsMi^JBttfcXry^^SftSifc*, >yx/\W© 
[0023] Sfc, rcoHJiJ^ffiro^^Ox/NWiSjfi 

C XAOtKS^Fifc-Ctt. JD^Xg 

1 ^fiWXHSWX. OX/NWcDjDf^i'ioT, 
tttG <i: V X/\W« -> U a > t ©gj£iSa? "tr-5 
ut*<Tt. C©*£m» Xy^^U— h(7)(R]±S:0-5 

5£T^. B 1 tCTK-TJ: 5 fc. #'J'r»yigl0 3^ 

[0 0 2 4] (»2©HJ6JBH) B6tt. £©3SW©SB 

2 ©*J5g0tetc^-5.^#^Ox/N©Kjg^rfe$:^-rXD 

tpteffiteaG £i££tt&t -5 OX/NW©— ^®#I$:6 CC 

5 o , c€SA^t.ij;5ic?&a]$'r#-r-5MgT*'5. ±e 
^ i (Dmn^mmx-it. ani*i@ 1 tctjuix. ox/\w^ 

^<£6 0"C~3 5 0 < C©®HX-JDO^b, R^ICh'^-fX 
•y^>ifIg2^||fT-r^. Z\(Dfz&. x.y^>?mv> 

MwtcistiX. iEiSS/t^— >d^fig$nxv^-5ffi^c:© 

e fc5^£iS5iax»D^-rsCli:«« : SL<^^ <> fut, C 
©<k o ^^X/NW* t-'7-fl7f> iff -5 *§£-lC*tJ6X 
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[0025] 0 7it m2<z>mmmt&\zmmztiz>mm 

9 0#d ©i&£fMfflilIg 6 SKEff T»I«6fciI«*ll W SIT* 

[0 0 2 6] #U8I59 ltt. /W^9 2 /W7"9 2 
{CtfH«£#M&-f-I>fci6©*>:7°9 3 t, #>y9 3A>5 
AW y 9 2 fc#i&&T*#J«©^fi£f&JPT5^§IB&I§ 

T\ ft»f4 1©rt»CWl!iSnTlf>«. fit. /1 
-1*^9 2CDMKS**9 L ^y^4 1^6?|fBSn, SrE*l)l 
»»9 4C»«3n. CO«EftffllS6*9 4 9 3 

[0 0 2 7] — JD^g|59 5 tt. ADy>fc-* 9 6 

^ 9 6CDS*L.^:V^>7 ? ^e.#^^S$:5 1 r>A*4 0 
©jg^ffiCT^X/NWcD^B^MtCi&StLT. ^X/NW 

[0028] zwummmmm 9 0 tcj:«.ias*jfflijgg 

6©*frtt. 5 !CLTff 5. rfcto*. — > 

Si:*Wgnio3 5 OT^itcMLTtt^tfft^ 
ISfty?4 lttfc|«tl?T. &X./\Vfi:fr?r{? 4 1 
*0^aP9 5©/ND-ir>t — ^ 9 6*^^» 
SSr^XAWcD^ffifdBgJWL. OX/NW&Jra^-T-S. ^ 

i^T, ^XAWCDiaS^'3 5 CCtCiff-^fct^-fC. 
»a*9 10»Sl»9 1ftIlUT. ?Mi*/W^ , 9 2 

ic«i&-r-s>. mm~, wtmm&sg 941:^^ -xTsmcom 
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(54) METHOD OF MANUFACTURING SEMICONDUCTOR WAFER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing method of a 
semiconductor wafer wherein a new dry etching process is applied, a denatured 
layer by machining is eliminated, flatness is ensured, generation of etching pits is 
prevented and a high quality wafer is manufactured for a semiconductor. 
SOLUTION: In a slicing process 100, an ingot is cut and a wafer is formed. In a 
flattening process 101, a wafer surface is wrapped or ground and flattened. In a 
heating process 1, a dry etching process 2 is executed while the wafer is heated. 
That is, a plasma generation 3 is executed, specified gas is discharged, and plasma 
containing neutral active species is generated in a discharge tube. An active 
species transfer process 4 is executed, and the neutral active species are isolated 
from the plasma, transferred to an aperture side of a nozzle of the discharge tube, 
and jetted locally to the surface of a wafer which faces the aperture. After that, a 
denatured layer eliminating process 5 is executed, the nozzle is moved along the 
wafer surface, and the denatured layer of the wafer is eliminated by etching. 
Finally, the wafer is subjected to mirror polishing in a polishing process 103. 
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